ABSTRACT
INTRODUCTION

48
This study was initiated in the context of developing a high strength and low weight 49 portable emergency bridge for railways. The use of aluminum or Glass Fibre-
50
Reinforced Polymer (GFRP) elements is a promising option for secondary elements in 51 such bridges due to their light weight, corrosion resistance, and low maintenance cost.
52
For this type of application, bolted connections appear to be the most practical choice.
53
However, connection strength could be critical and it was anticipated that a 54 combination of bonded and bolted connections could provide advantages over simply 55 bolted ones. For instance, since bolts introduce stress concentrations, which in turn 56 generate capacity reduction or even fracture in the plate, the contribution of an 57 adhesive may to increase significantly the efficiency of the connection. This type of 58 connection is called hybrid joint.
59
When connecting two metal plates together with adhesive, the basic failure 
160
EXPERIMENTAL PROGRAM
161
Overview of the experimental program 162 The aim of this study is to investigate if adding the adhesive in single-lap one-bolt 163 aluminum-steel and GFRP-steel connections with minimum geometric parameters 164 will improve their strength and failure mode. These minimum geometric parameters 165 for GFRP bolted plates have an end-distance (e) equal to 3 times the bolt diameter 166 (3d) and the side-distance (s) two times the bolt diameter (2d) (Bank 2006 was not increase as the bonded length was already similar to that of Hybrid joint.
246
Therefore, the presence of bolt-hole reduced the bonded interface to 1290 mm 2 .
Hybrid joints were prepared in a similar way than bonded joint with bolt-hole, with 248 the difference that the bolt was not removed before the tests. In Tables 2 and 3 light-fiber-tear failure.
EXPERIMENTAL RESULTS OF SIMPLY BONDED CONNECTIONS
317
The effect of surface preparation on connections failure load when bonded with 318 adhesive types S, L and W is presented in Figure 5 (b), 5(d) and 5(f). The peak load 319 and displacement at peak load of all bonded specimens are presented on In Figure 7 , the structural performance of the adhesives in aluminum-steel compared for these hybrid connections are presented in Table 3 . adhesive failure is observed on the bonded joint (Figure 10(a) ). This same failure 467 mode is also shown in Figure 10 (a) for bolted/bonded joint. In the hybrid connection, 468 the failure of the adhesive is followed by shearing of the aluminum plate. This same 469 failure mode was observed in simply bolted aluminum-steel connections reported in presented in Figures 10(a) . Therefore, adding adhesive in the bolted joint did not was divided into two parts. The behavior of simply bonded joint was presented first.
497
In this part, the effect of surface preparation and types of adhesives on the joint in aluminum-steel and GFRP-steel configurations.
510
3) A higher adherent (plate) rigidity produces a higher strength for bonded 511 joints, regardless of the type of adhesive.
512
For hybrid connections; 513 1) For GFRP-steel configuration, methacrylate type W* was found to increase 514 the capacity of the bolted joint and contributes to improve its elastic behavior.
515
However, the joint failure mode was not improved.
516
2) The effect of adhesive in the aluminum-steel bolted joint was not noticeable 517 due to reduce bonded surface and the higher stiffness and strength produces by 518 the bolted plates alone.
3) For both GFRP-steel and aluminum-steel connections, the hybrid joint has 520 adhesive failure before the joint failure. After adhesive failure, the hybrid 521 joints behave as simply bolted joints. 
